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Abstract

Background: Postmenopausal women experience tremendous changes that are not only hormonal, but also social and emotional,
which reduce their quality of life. Limited research has been focused on perceived stress and the influential factors in women during
menstruation.
Objectives: The present study aimed to assess the correlation between perceived stress and insomnia severity in postmenopausal
women.
Methods: This cross-sectional study was conducted on 190 postmenopausal women referring to the healthcare centers in Kerman-
shah, Iran in 2019. Data were collected using the individual and sociodemographic questionnaire, perceived stress scale, and in-
somnia severity index. Data analysis was performed in SPSS using independent t-test, one-way ANOVA, and Pearson’s correlation-
coefficient to evaluate the correlation between perceived stress and insomnia severity.
Results: The total mean score of perceived stress was 33.9 ± 13.8 (score range: 7 - 54), and the total mean score of insomnia was
15.1 ± 4.8 (score range: 6 - 28). The comparison of the total mean score of perceived stress showed a significant difference at various
severities of insomnia (F [3, 186] = 12.31; P < 0.0001). According to the post-hoc results, the women with severe insomnia obtained the
highest mean score of perceived stress compared to those with normal, mild, and moderate insomnia. Furthermore, the Pearson’s
correlation-coefficient was indicative of a significant association between insomnia severity and the total score of perceived stress
(r = 0.417; P < 0.0001). In other words, the women with higher scores of insomnia severity achieved higher scores of perceived stress
comparatively.
Conclusions: Insomnia and perceived stress are common and correlated in postmenopausal women. Therefore, the identification
and treatment of postmenopausal women with stress and sleep disorders could remarkably improve their quality of life.
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1. Background

Every woman experiences different crises during their
lifetime, which mostly occur during the transitions from
one life stage to another or taking on a new role. Puberty,
menstruation, pregnancy, childbirth, and menopause are
some of the main crises in women’s life, which are inter-
connected as the rings in a chain (1).

Menopause is a critical life stage to women and a
milestone that marks the end of the reproductive period
(2). In fact, menopause shows the transition from the
reproductive ability to infertility. Menopause is a natu-
ral phenomenon in women’s lives and is experienced by
all women throughout their life. Menopause is person-
ally, socially, and culturally important and recognized as a
paramount health issue in the area of women and repro-

ductive health (2, 3). Physiological or artificial menopause
is associated with physical and psychological complica-
tions and changes, which influence various aspects of
life, as well as the familial role of women. In other
words, women experience several physical and psycholog-
ical crises during menopause, which could give rise to
physical and mental issues (4). Physical problems in post-
menopausal women (e.g., decreased hormone levels) lead
to several physical changes, such as hot flashes, nightly
sweats, palpitations, headache, dizziness, fatigue, and irri-
tability. Moreover, postmenopausal women are faced with
a wide array of psychological issues, including depression,
anxiety, stress, and several other problems that are specifi-
cally associated with menopause (5).

High levels of perceived stress in postmenopausal
women lead to depression and severe health issues, which
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debilitate psychological health (6). Estradiol and proges-
terone production decreases within a few years before
menopause despite ovulation during the menstrual cycle,
and the subsequent lower ovarian follicular activity re-
duces the negative feedback of estradiol inhibition on the
hypothalamic-pituitary system, thereby gradually increas-
ing the follicle-stimulating hormone (FSH). Incrementally,
only the follicles that respond less to the FSH remain in the
ovary, decreasing the estrogen levels in women’s bodies.
This reduction ultimately lowers the activity of serotonin
during menopause (7).

About one-third of adults in the world experience sleep
disorders, which often exacerbate with age and give rise to
some chronic diseases. Sleep disorders are more prevalent
in postmenopausal women compared to other adult popu-
lations, manifesting as frequent middle-of-the-night awak-
enings, difficulty falling asleep, waking up precipitately,
and insomnia (7). The latter is defined as difficulty falling
asleep, frequently waking up in the middle of the night or
difficulty getting back to sleep, waking up very early in the
morning, and sleep that does not freshen-up the individual
(8). Insomnia occurs due to various causes, such as anxiety,
emotional stress, and the inability to regulate emotions.
On the other hand, insomnia could exacerbate stress, anx-
iety, and depression (9, 10).

Menopausal women are the risk of several physical and
psychological complications, which lead to many other
physical and mental disorders. If left unresolved, the issue
of menopause and midlife crisis in women and their conse-
quences may diminish their psychological health. Women
are the pillars of family, and considering their contribu-
tion to achieving peace of mind in the family members, the
problems caused by menopause and the associated phys-
ical and psychological consequences should not be over-
looked.

2. Objectives

The present study aimed to evaluate the correlation
between perceived stress and the severity of insomnia in
postmenopausal women.

3. Methods

3.1. Research Population

This cross-sectional, analytical study was conducted on
all the postmenopausal women referring to the healthcare
centers in Kermanshah, Iran in 2019. Initially, the city of
Kermanshah was divided into four geographical districts
based on the socioeconomic status of the citizens, and a
total of 20 healthcare centers were identified. One clinic

was randomly selected from each district, followed by se-
lecting the desired number of the samples from each se-
lected clinic based on the quota of each clinic via conve-
nience sampling.

After determining the number of the selected individu-
als, 200 women were selected as subjects via random sam-
pling based on the following inclusion criteria:

• Age range of 47 - 67 years;
• Natural menopause (i.e., menstruation by taking

medication or surgical removal of the ovaries);
• A minimum of one year since the last menstruation;
• No hormone therapy and use of the medications that

reduce menopausal symptoms;
• Basic literacy;
• Willingness to participate in the research
Data were collected using a demographic question-

naire, the perceived stress scale (PSS), and insomnia sever-
ity index (ISI). ISI is a brief self-assessment tool used to mea-
sure the perception of insomnia. This one-dimensional
tool consists of seven subscales, and the items are scored
based on a four-point Likert scale (Never = 0, Low = 1, Mod-
erate = 2, High/Extremely High = 4). The score range of ISI
is 0 - 28, and the higher score indicated the higher level of
perceived stress. Moreover, the total scores of 0 - 7, 8 - 14, 15
- 21, and 22 - 28 showed natural sleep, and mild, moderate,
and severe insomnia. Notably, the reliability and validity
of the Persian version of the scale have been confirmed by
Yazdi et al. (11).

3.2. Perceived Stress Scale (PSS)

PSS consists of 14 items, such as “In the last month, how
often have you been upset because of something that hap-
pened unexpectedly?”, and “In the last month, how often
have you felt difficulties were piling up so high that you
could not overcome them?” The responses to the questions
were used to evaluate the perceived stress of the partici-
pants within the past one month. The validity and relia-
bility of the Persian version of PSS have been confirmed by
Maroufizadeh et al. (12). Notably, items 4 - 7, nine, 10, and 13
were scored reversely. All the items were scored based on
a five-point Likert scale (Never = 0, Low = 1, Moderate = 2,
High = 3, Extremely High = 4). The score range of PSS was 0
- 56, and the higher scores showed higher perceived stress.

3.3. Statistical Analysis

Data analysis was performed in SPSS using descrip-
tive statistics (mean, standard deviation, frequency, and
percentage), and the Kolmogorov-Smirnov test was used
to evaluate the normal distribution of the quantitative
data. In addition, t-test, one-way ANOVA, and Pearson’s
correlation-coefficient were applied to assess the correla-
tion between perceived stress and severity of insomnia. In
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all the statistical analyses, the P value of less than 0.05 was
considered significant.

4. Results

In total, 10 participants were excluded from the re-
search, and the data of 190 women were evaluated. The
mean age of the subjects was 56.1± 5.7 years, the mean age
at menopause was 49.9 ± 4 years, and the mean duration
of menopause was 6.3± 5.1 years. According to the results,
70% of the women were married, and 60% had primary ed-
ucation. Underlying diseases were reported in 60% of the
subjects (Table 1).

Table 1. Demographic Characteristics of Participants

Variable No. (%)

Education level

Illiterate 11 (5.8)

Elementary 113 (59.2)

Junior high 22 (11.5)

High school 11 (6.3)

Diploma 19 (9.9)

Academic 14 (7.3)

Marital status

Married 133 (70)

Single 4 (2.1)

Divorced 13 (6.8)

Widowed 40 (21.1)

Disease history

Chronic headaches 28 (14.7)

Cardiovascular diseases 12 (6.3)

Pulmonary disorders 6 (3.1)

Diabetes 16 (8.4)

Hypertension 35 (18.3)

Other 16 (8.4)

None 78 (40.8)

The mean total score of perceived stress was 33.9 ±
13.8 (score range: 7 - 54), and the mean total score of in-
somnia was 15.1 ± 4.8 (score range: 6 - 28). Based on
the classification of insomnia severity, 11 women had nor-
mal insomnia, while 77 and 85 participants had mild and
moderate insomnia, respectively. In addition, 17 women
had severe insomnia. The comparison of the mean total
score of perceived stress with various insomnia severities
showed a significant difference in this regard (F [3, 186] =
12.31; P < 0.0001). According to the post-hoc assessments,

the women with normal insomnia obtained lower total
scores of perceived stress compared to those with severe
insomnia. Furthermore, the women with severe insomnia
achieved the highest scores of perceived stress compared
to those with normal, mild, and moderate insomnia. Nev-
ertheless, no significant difference was observed between
the women with normal and slight insomnia (P = 0.068)
with the subjects with mild and moderate insomnia (P =
0.155) in terms of the total score of perceived stress (Table
2).

Table 2. Total Scores of Perceived Stress in Insomnia Subgroups

Insomnia Severity Total Score of
Perceived Stress

P Value

Normal (N = 11) 21 ± 5a , b

(F [3, 186] = 12.31; P <
0.0001)

Mild (N = 77) 31.1 ± 13.1a

Moderate (N = 85) 35.3 ± 13.8a , b

Severe (N = 17) 48 ± 6.7a

aSignificant difference between severe insomnia and other groups.
bSignificant difference between mild and moderate insomnia.

The results of Pearson’s coefficient-correlation indi-
cated a significant correlation between the severity of in-
somnia and total score of perceived stress (r = 0.417; P <
0.0001), which demonstrated the higher level of perceived
stress in the women achieving higher scores of insomnia
severity comparatively.

5. Discussion

Evidence suggests that insomnia and stress often occur
simultaneously and have common conditions. The over-
lapping mechanisms in the central nervous system (CNS)
are indicative of the common neurobiological context that
may contribute to the development of these disorders.
Considering the key role of the mesolimbic dopamine
system in the regulation of the symptoms of insomnia
and stress, the examination of the neurological processes
involved in the development and exacerbation of these
symptoms could be beneficial. Other neurotransmitters
(e.g., serotonin and norepinephrine) are also involved in
the development of the broad CNS areas that connect sleep
to mood. Furthermore, sleep arousal in chronic insomnia
activates a sympathetic stress response by catecholamines,
which may increase stress (13). Middle-aged women expe-
rience extreme changes that are not only related to hor-
monal alternations, but are also associated with emotional
and social changes. Women are often faced with more
stressful events in life than men, leading them to draw a
more negative outcome from these events (5).
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In the current research, the mean total score of per-
ceived stress in the menopausal women was estimated at
34, which was higher compared to the other studies in this
regard. The study by Karimi et al. was conducted on preg-
nant women, and the total mean score of perceived stress
was reported to be 25. In addition, Cuadros et al. per-
formed a study on 235 women aged 40 - 56 years, and only
61% of experienced menopause. According to the results
of the mentioned study, the mean total score of perceived
stress was 16, and the levels of stress and insomnia were re-
ported to be higher in postmenopausal women compared
to normal women as the scores obtained in the question-
naires were above average. Furthermore, physical com-
plications (e.g., hot flashes and night sweats) and mental
complications (e.g., sex drive) were reported to have a sig-
nificant impact on the stress and insomnia levels of the
postmenopausal women (5). In the mentioned research,
the median age of the subjects was 52 years, which is lower
than the present study, and the difference in the findings
could be due to the effects of age and psychosocial char-
acteristics. Normally, the middle-aged women in the Ira-
nian community do not regularly engage in sports or so-
cial activities. Considering the literacy level of the women
in the current research, they also limited professional ac-
tivity, which affected their social relations, as well as their
sleep cycle and perceived stress levels.

According to the literature, the prevalence of insomnia
in middle-aged women may be 40% - 60% depending on
the applied diagnostic criteria (7). The severity of insomnia
is correlated with the quality of life, physical and psycho-
logical health, life satisfaction, social participation, vaso-
motor symptoms, depressed mood, and the factors related
to spouses (e.g., sexual satisfaction) (5, 14, 15). This rate in-
creases with aging and is higher in women compared to
men (16). However, data is scarce regarding the influen-
tial factors in sleep disorders in Iranian postmenopausal
women.

In a study, Yazdi et al. evaluated 380 postmenopausal
women in Qazvin (Iran) in terms of insomnia, reporting
moderate and severe insomnia in 20% of the participants
based on the ISI (17). On the other hand, Bahri et al. exam-
ined 100 women aged 45 - 60 years and observed a signifi-
cant difference in the mean score of anxiety at various in-
somnia severities, with the highest mean score of anxiety
observed at the maximum insomnia severity (18).

In a cross-sectional research, Azhari et al. aimed to de-
termine the correlations between lifestyle, perceived stress
scores, and sleep quality in postmenopausal women. Ac-
cording to the results of the health promoting lifestyle pro-
file II questionnaire and Pittsburgh sleep quality index, the
highest and lowest scores of the behavioral dimensions
of lifestyle belonged to spiritual growth/accountability for

health and physical activity, respectively. Moreover, a sig-
nificant, reverse correlation was observed between sleep
quality and perceived stress (6). Our findings are in line
with the results of the mentioned study regarding the role
of sleep disorders in the level of perceived stress in post-
menopausal women.

One of the limitations of the present study was the
cross-sectional design. In addition, the study had a small
sample size, and the subjects were selected from urban
regions; therefore, the results could not be generalized
to other populations. Another potential limitation was
that using a questionnaire only allowed the mental evalu-
ation of sleep; this is in contrast to the use of polysomnog-
raphy, which objectively evaluates sleep characteristics.
However, it is notable that screening tools should be as
cost-effective as possible. Despite the mentioned limita-
tions, this was the first study to provide the data of post-
menopausal women to assess the correlation between per-
ceived stress and insomnia using valid tools.

5.1. Conclusion

According to the results, insomnia severity and per-
ceived stress were correlated in the postmenopausal
women. Moreover, stress and sleep disorders might in-
crease in parallel. Therefore, the identification and treat-
ment of postmenopausal women with stress and sleep
disorder could improve their quality of life. It is sug-
gested that further investigations be conducted to deter-
mine specific treatment approaches aimed at reducing the
consequences of stress and sleep changes in middle-aged
women.
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